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.’0.  Abstract 

Pursuant  to  Pub  1 1  r  1-aw  92-1h7,  Phase  1  Inspection  Reports  are  prepared 
under  guidance  contained  In  the  recommended  guidelines  for  safety 
Inspection  of  dams,  published  bv  the  Office  of  Oilef  of  Engineers, 
Washington,  D.  C.  20114.  The  purpose  of  a  Phase  I  Inspection  Is  to 
tdentffv  expeditiously  those  daas  which  a ay  pose  hazards  to  huaan  life  or 
property.  The  assessaent  of  the  general  conditions  of  tne  dan  Is  based 
upon  available  data  and  visual  I  nape,  t I  on .  Detailed  Investigation  and 
analyses  Involving  topographic  napping,  subsurface  investigations, 
testify,  and  detailed  .  uaput at  1 ona l  evaluations  are  beyond  the  scope  of  a 
Phase  I  Investigation;  however,  the  I nvest lgat ion  la  Intended  to  Identify 
anv  need  for  such  studies. 

Rased  upon  t  tie  field  c  ond  It  Ions  at  the  I  lar  of  the  field  Inspection  and 
all  available  ei^tneerlng  data,  the  Phase  1  report  addresses  the 
bvdraullt,  hvdrologir,  geologic,  geotechnlc,  and  structural  aspects  of 
the  dae.  The  engineering  techniques  employed  give  a  reasonably  accurate 
a » »e  a  smc  n  t  of  t  .  ond  1 1  1  ons  >f  the  la*.  It  should  he  realized  that 
certain  engineering  aspects  cannot  he  fully  analyzed  during  a  Phase  1 
1 nspe.  t I  on .  Assessment  and  remedial  measures  In  the  report  Include  the 
requirements  of  additional  Indepth  study  when  necessary. 

Phase  1  report*  t  n.  1  ude  protect  Information  if  the  dam  appurt  r  nan.  es ,  all 
ezl  st  t  ng  engineering  data,  operational  procedures,  hvd  ran  1  1  r  'hvd  ro  1  og  1  r 
data  if  the  watershed,  dam  stability,  visual  I  nspe.  tlon  report  and  an 
assessment  ;  n.  1  ud  1  ng  required  remed  I  a  1  measures. 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams ,  for  Phase  I  Investigations. 
Copies  of  these  guidelines  aay  be  obtained  from  the  Office  of  the  Chief 
of  Engineers,  Washington,  D.C.  20314.  The  purpose  of  a  Phase  I  invest i- 
gat  ion  is  to  identity  expeditiously  those  daas  which  aay  pose  hazards  to 
huaan  life  or  property.  The  assessaent  of  the  general  condition  of  the 
daa  is  based  upon  available  data  and  visual  inspections.  Detailed  in¬ 
vestigation  and  analyses  involving  topographic  aapping,  subsurface 
invest  igat  ions  testing,  and  detailed  coaputat ional  evaluations  are  beyond 
the  scope  of  a  Phase  I  investigation;  however,  the  investigation  is 
intended  to  identity  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  daa  is  based  on  observations  of  field  conditions  at  the 
t lae  of  inspection  along  with  data  available  to  the  inspection  teaa.  In 
cases  where  the  reservoir  was  lowered  or  drained  prior  to  inspection,  such 
action,  while  iaproving  the  stability  and  safety  of  the  dam,  reaoves  the 
normal  load  on  the  structure  and  aay  obscure  certain  conditions  which 
migh  t  otherwise  be  detectable  if  inspected  under  the  normal  operating 
environment  of  the  structure. 

It  is  iaportant  to  note  that  the  condition  of  a  daa  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions,  and  is 
evolutionary  in  nature  It  would  be  incorrect  to  assume  that  the  present 
condition  of  the  dam  will  continue  to  represent  the  condition  of  the  daa 
ir  some  point  in  the  future.  Only  through  continued  care  and  inspection 
can  there  be  any  chance  that  unsafe  conditions  be  detected. 

Phase  1  inspections  are  not  intended  to  provide  detailed  hydrologic 
anu  hydraulic  analyses.  In  accordance  with  the  established  guidelines, 
the  spillway  design  flood  is  based  on  the  estimated  "Piobable  Maximum 
Food"  for  the  region  (flood  discharges  that  may  be  expected  from  the 
most  severe  combination  of  critical  meteorologic  and  hydrologic  conditions 
that  are  reasonably  possible),  or  fractions  thereof.  Because  of  the 
magnitude  and  rarity  of  such  a  storm  event,  a  finding  that  a  spillway 
w.!>  not  pass  the  design  flood  should  not  be  interpreted  as  necessarily 
p-'H-ng  a  highly  inadequate  condition.  The  design  flood  provides  s 
m»asuie  of  relative  spillway  capacity  and  serves  as  an  aide  in 
determining  the  need  for  more  detailed  hydrologic  and  hydraulic  sCudies, 
considering  the  size  of  the  daa,  its  general  condition  and  the  downstreaa 
damage  potential. 


PHASE  1  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 

BRIEF  ASSESSMENT  OP  DAM 


Name  of  Dam: 

State: 

Location: 

USCS  Quad  Sheet: 
Streaa: 

Date  of  Inspection: 


Daley  Daa 
Vi rginia 
Loudoun  County 
Purceviile,  Virginia 
Tributary  to  Catoctin  Creek 
30  April  1981 


Daley 'Daa  is  an  earthfill  structure  about  800  feet  long  and  29.4 
feet  high*  The  daa  is  owned  and  aaintained  by'  the  Mr.  John  E.  Sewell, 
Mr.  Jaaes  E.  Heisel,  and  Mr.  Robert  M.  Terry. ^>The  dam  is  classified 
as  a  saall  daa  with  a  significant  hazard  classification.  The 
principal  spillway  is  a  drop-inlet  located  in  the  reservoir  discharges 
into  a  stilling  basin  below  the  daa.  The  emergency  spillway  is  an 
open  channel  cut  in  the  right  abutment.  A  reservoir  drawdown  gate  is 
attached  to  the  bottom  of  the  drop-inlet.  The  reservoir  provides 
recreation. 


Based  on  criteria  established  by  the  Department  of  the  Army, 

Office  of  the  Chief  of  Engineers  (0CE>,'  the  Spillway  Design  Flood 
(SDF )  is  the  100-Year  Flood.  The  spillway  will  pass  25  percent  of  the 
PMF  or  100  percent  of  the  SDF  without  overtopping  the  crest  of  the 
dam.  The  spillways  are  adjudged  as  adequate. 

The  visual  inspection  revealed  an  upstream  slope  failure.  Based 
on  U.  S.  Department  of  Interior,  Bureau  of  Reclamation  guidelines  the 
upstream  slope  is  inadequate.  .Therefore,  the  dam  is  assessed  as 
unsafe,  non-emergency. 

The  "unsafe,  non-emergency"  classification  applied  to  a  dam  with  a 
structural  deficiency  is  not  aeant  to  connote  that  the  daa  is  in 
danger  of  imminent  failure.  It  daN*'tnean$  Irmaave it*  that  based  on  an 
initial  screening  and  preliminary  calculations,  there  appears  to  be  a 
serious  deficiency  in  the  stability  of  the  upstream  slope#  This  could 
lead  to  failure  of  the  dam  significantly  increasing  the  hazard  to  life 
downstream  from  the  dam. 

_ It  is  recommended  that  within  2  months  from  the  date  of 
notification  to  the -Governor  of  the  Commonwealth  of  Virginia, ~>the 
owners  engage  the  services  of  a  qualified  geotechnical  engineering 
firm  to  perform  a  stability  analysis  on  the  dam  and  recommend  methods 
of  eliminating  the  danger  imposed  by  the  project. 

Within  6  months  of  the  notification  of  the  Governor,  the 
geotechnical  engineer's  report  should  be  completed  and  the  owners 
should  have  an  agreement  with  the  Commonwealth  of  Virginia  for  a 
reasonable  time  frame  in  which  all  recommendations  should  be 
implemented,  .win  the  interim,  a  detailed  emergency  operations  plan  and 
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warning  system,  should  be  promptly  developed^Jhere  ia  no  warning 
ayatea  in  effect.  Thia  warning  ayatem  ahould  'Outline  how  to  operate 
the  daa  in  an  emergency  and  who  to  notify,  including  public  officiala, 
in  caae  an  evacuation  from  the  dovnatream  area  ia  necesaary.  Alao, 
during  perioda  of  unuaually  heavy  precipitation,  around-the-clock 
aurveil lance  ahould  be  provided. 

There  ia  no  maintenance  operations  program.  It  is  recommended 
that  a  regular  maintenance  operations  program  and  inspection  program 
be  instituted  with  provisions  for  accurate  records  of  all  maintenance 
and  inspections  performed.  Also,  the  maintenance  items  listed  in 
Section  7.2  should  be  accomplished  as  part  of  the  regular  maintenance 
program  within  the  next  12  months. 

Submitted  By:  Approved: 

Original  signed  by:  Original  signed  by: 

Carl  S.  Anderson,  Jr.  Ronald  E.  Hudson 

CARL  S.  ANDERSON  RONALD  E.  HUDSON 

Acting  Chief,  Design  Branch  Colonel,  Corps  of  Engineers 

Commander  and  District  Engineer 

Recommended  By  Date:  SEP  l  1  1981 

Original  signed  by 
JAMES  A.  WALSH 

u  v  JACK  G.  STARR 

Chief,  Engineering  Division 
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SECTION  1 

PROJECT  INFORMATION 


1.1  GENERAL: 

1.1. 1  Authority:  Public  Lav  92-367,  8  August  1972,  authorized 
the  Secretary  of  the  Army,  through  the  Corps  of  Engineers  to  initiate 
a  National  Program  of  Safety  Inspections  of  Dams  throughout  the  United 
States.  The  Norfolk  District  has  been  assigned  the  responsibility  of 
supervising  the  inspection  of  dams  in  the  Commonwealth  of  Virginia. 

1.1.2  Purpose  of  Inspection:  The  purpose  is  to  conduct  a  Phase  I 
inspection  according  to  the  Recommended  Guidelines  for  Safety 
Inspection  of  Dams  (Reference  1,  Appendix  IV).  The  main 
responsibility  is  to  expeditiously  identify  those  dams  which  may  be  a 
potential  hazard  to  human  life  or  property. 

1.2  Project  Description: 

1.2.1  Dam  and  Appurtenances :  Daley  Dam  is  an  earthfill  structure 
approximately  800  feet  long  and  29.4  feet  high.  The  crest  of  the  dam 
measures  17  feet  wide  at  an  elevation  of  508.0  feet  msl.  The  upstream 
slope  measures  3  horizontal  to  1  vertical  (3H:1V)  and  the  downstream 
slope  measures  2.5H:1V.  A  design  drawing  shows  the  crest  width  to  be 
14  feet  and  both  slopes  to  be  2.5H:1V.  Riprap  is  placed  along  the 
lower  portion  of  the  upstream  slope. 

According  to  the  design  drawing,  the  dam  is  keyed  into  the 
foundation  with  a  core  trench  and  has  a  toe  drain.  It  is  unknown  if 
there  are  any  foundation  drains.  There  are  no  embankment  or 
foundation  drain  outlets. 

The  principal  spillvay  is  a  42-inch  corrugated  metal  pipe  (CMP) 
drop-inlet  connecting  to  a  30-inch  CMP  running  through  the  dam  at  low 
level  and  discharging  into  a  small  stilling  basin  near  the  toe  of  the 
dam.  The  crest  of  the  principal  spillway  is  at  elevation  500.0 

The  emergency  spillway  is  an  open  channel  cut  into  the  right 
abutment.  The  crest  of  the  emergency  spillway  is  75  feet  wide  and  at 
elevation  504.0. 

An  12-inch  slide  gate,  located  55  feet  into  the  reservoir,  is 
connected  to  the  drop-inlet  at  low  level  and  is  capable  of  dewatering 
the  reservoir. 

1.2.2  Locat ion :  Daley  Dam  is  located  on  a  tributary  of  the 
Catoctin  Creek  about  2  miles  northeast  of  Hillsboro,  Virginia  in 
Loudoun  County. 

1*2.3  Size  Classification:  The  dam  is  classified  as  small  dam  as 
defined  in  Reference  1  of  Appendix  IV. 
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1.2.4  Hazard  Classification:  The  da  is  located  upstream  of 
several  faros  and  State  Route  611.  Should  a  daa  failure  occur,  the 
structures  on  the  farias  may  sustain  property  daaage  with  a  possibility 
of  loss  of  life.  Therefore,  a  significant  hazard  classification  is 
given  for  Daley  Daa  according  to  guidelines  contained  in  Section  2.1.1 
of  Reference  1,  Appendix  IV.  The  hazard  classification  used  to 
categorize  a  dam  is  a  function  of  location  only  and  has  nothing  to  do 
with  its  stability  or  probability  of  failure. 

1.2.5  Owne r sh ip :  Hr.  John  E.  Sewell,  Mr.  Janes  E.  Heisel,  and 
Mr.  Robert  M.  Terry. 

1.2.6  Purpose :  The  reservoir  provides  recreation  and  sooe  flood 
control . 

1.2.7  Design  and  Construction  History:  Daley  Dam  was  designed 
and  engineered  with  the  assistance  ot  the  U.  S.  Department  of 
Agriculture,  Soil  Conservation  Service  and  constructed  by  Hope  and 
Arnold.  The  dam  was  completed  in  1974. 

1.2.8  Normal  Operational  Procedures:  Ti>e  nonual  operation  of 
Daley  Dam  is  automatic  with  water  passing  into  the  drop-inlet  as  the 
reservoir  rises  above  elevation  500.0  and  passing  through  the 
emergency  spillway  when  the  reservoir  reaches  elevation  504.0. 

1.3  Pertinent  Data: 

1.3.1  Drainage  Area:  The  dam  controls  a  drainage  area  of  1.38 
square  miles. 

1.3.2  Discharge  at  Dam  Site:  The  maximum  flood  at  the  dam  site 
is  unknown. 

Pool  level  at  crest  of  dam. 


Principal  Spillway  .  64  cfs 

Emergency  Spillway  .  1560  cfs 


1.3.3  Dam  and  Reservoir  Data:  Pertinent  data  on  the  dam  and 
reservoir  are  shown  in  the  following  table: 


TABLE  1.1  DAM  AND  RESERVOIR  DATA 


Rese  rvoi r 


I  tern 

Elevat ion 
feet 

msl 

Area 

Ac  res 

Cat 

Ac  re 

feet 

>ac  i  t  y 

Wat  e  rshed  , 

1 nc  hes 

Le  n  g  t  h  , 

1  eet 

Crest  of  Dam 

508.0 

51.5 

465 

6.3 

?90C 

Emergency  Spillway  Crest 

504.0 

37 

290 

3.9 

24  50 

Principal  Spillway  Crest 
Streambed  at  Down¬ 

500.0 

25.7 

193 

2.4 

2500 

stream  toe  of  dam 

478. 6* 

“ 

* 

“ 
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SECUON  2 
ENGINEERING  DATA 

2.1  Design:  A  design  drawing  was  provided  by  the  U.  S. 

Department  of  Agriculture,  Soil  Conservation  Service.  The  drawing 
provides  a  typical  section  through  the  embankment  at  the  principal 
spillway  including  details  of  the  embankment  intake  structure,  outlet 
pipe,  anti-seep  collars,  and  reservoir  drains.  A  Bill  of  Materials  is 
also  provided  showing  perforated  pipe  and  gravel  for  a  toe  drain  (See 
Plate  II,  Appendix  I). 

2.2  Const  rue  t ion :  There  are  no  known  construction  records. 

2.3  Evaluation :  There  is  insufficient  information  to  evaluate 
foundation  conditions  and  embankment  stability. 
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SECTION  3 


VISUAL  INSPECTION 


3. 1  Findings : 

3.1.1  Gene  r  a  1 :  The  results  of  the  30  April  1981  inspection  are  record.*-! 
in  Appendix  111.  At  the  tine  of  the  inspection,  the  weather  was  overcast. 

The  temperature  was  78*  F.  and  the  ground  conditions  were  daap.  The  pool 
elevation  was  500.0  feet  asl  or  normal  pool.  The  tailwater  was  at  elevation 
480.0  feet  ms  1 .  A  slight  flow  was  passing  through  the  principal  spillway. 
There  are  no  known  prior  inspection  reports. 

3.1.2  Embankment :  The  embankment  is  in  fair  condition.  Sketches 
showing  a  plan  view,  a  profile  and  a  cross  section  at  the  tiswr  of  the 
inspection  are  provided  on  Plates  111  A  IV,  Appendix  1.  An  overall  view  of 
the  dam  is  provided  at  the  beginning  of  the  report. 

There  are  no  signs  of  surface  cracks,  unusual  movement,  sloughing  or 
misalignment  on  the  crest  or  downstream  face.  However,  most  of  the  upstream 
face  has  experienced  slope  failure.  The  failure  consists  of  areas  of  minor 
sloughing  and  areas  of  large  failure  surfaces  with  4  feet  of  slip  plane 
exposed.  Several  footpaths  run  down  both  the  upstream  and  downstream  faces 
from  the  crest.  There  is  minor  erosion  around  the  principal  spillway  outlet 
pipe.  Several  animal  burrows  are  located  on  the  downstream  face.  (See  Plate 
III,  Appendix  1  and  Photos  No.  2,  3,  4  A  6,  Appendix  ID. 

The  portions  of  the  upstream  slope  that  have  not  failed  are  riprapped. 

The  riprap  extends  from  about  3  feet  below  pool  elevation  to  about  12  feet  up 
the  slope.  Evidence  of  riprap  is  visible  on  the  slope  in  the  areas  of  minor 
sloughing,  however,  there  is  no  evidence  of  riprap  in  the  areas  of  large 
failure  surfaces.  Apparently,  the  whole  upstream  slope  was  riprapped  but  the 
slope  failure  carried  some  of  the  riprap  far  enough  down  the  slope,  beneath 
the  water  surface,  to  be  unobservable  (See  Plate  III,  Appendix  I). 

There  is  no  noticeable  sliding  or  settlement.  There  sre  no  known 
founds' ion  drains.  The  are  no  foundation  drain  outlets.  There  are  no  rock 
outcrops  in  the  area. 

There  is  a  pile  of  wet  material  along  the  downstream  toe  from  a  point 
about  75  feet  left  of  the  principal  spillway  outlet  pipe  to  the  outlet  pipe. 
The  area  beyond  the  material  up  to  the  road  approximately  300  feet  downstream 
of  the  dam  is  lower  in  elevation  than  the  surrounding  area  and  water  is 
ponded  therein.  The  downstream  area,  to  the  right  of  the  outlet  pipe,  is 
slightly  higher  in  elevation,  but  is  also  wet  from  the  toe  to  the  road.  A 
ditch  runs  down  the  right  hillside  about  30  feet  downstream  of  the  dam.  A 
patch  of  cattails  is  growing  in  the  area  where  the  ditch  intersects  the  base 
of  the  hillside.  (See  Piste  II,  Appendix  1). 

The  are  no  known  embankment  drains. 

A  material  sample  taken  from  the  failure  surface  on  the  upstream  slope 
was  classified  as  a  high  plastic,  silty  clay  (CL)  with  some  (34Z)  fine  sand. 
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The  treat  is  etl  i  vegetated  with  grata.  The  port  tone  ol  the  uptl reas 

ato>e  not  involved  in  the  alope  failure  are  veil  vegetated  with  grata, 

shrubs,  and  aapplinga.  The  dovnat  riaa  alope  la  veil  vegetated  with  grata, 
ground  ivy,  large  ahruba,  and  acattered  treea  up  to  b  inches  in  diaaetn  . 

(See  Phot  hi  No.  1,  2,  1,  4  4  *> ,  Append  i  a  11). 

3  •  I  •  1  A  h  ?  -  i  n.  li  CMP  aervra  at  a  drop-inlet  an  3  .  a 

t  tie  ion[  r.'i  ir .  t  i  on  f  «>i  the  pi  nn  ipal  spillway.  Hebert  ate  plated  a<  i»at  the 

t  o  p  o  t  t  hr  inlax  I  pi  event  liett  lit  .1 «  ■  vp  *  -  i|.  -  '  !  I  •  ,■  .  e*  •  *  •.  •  i, . 

cM  1’  tti  t  . .  j  r  .  ,  ,  .  .  i  1  r  *u  I  i . t  I  all  a  ,  t  i  - .  u  I  «  ...  J  .  *  ' 

1  '  t  (  ■ ;  •  •  .  (in  i .  » .  i  ,  . • ,  .  ,  . »,.l 

lii>  tl  eJ  el  In  <  ij  o  I  e  wooden  w  a  1 fewa  y  eatendi  ng  tti  iul  40  feel  .’it.,  tin 

i  r  ir  r  v  o  i  t  .  the  on  t  1  e  1  pipe  .  a  e  JO  -  i  n»  h  lHP  w>.  1 1  h  pataet  ,idt  I  the  daa  and 
eap  t  lea  at  l  lie  toe  into  a  atilling  Batin.  1  he  out  1  el  pipe  it  part, ally 
an  Bee  r  ge  d  in  tnr  stilling  Batin.  I  See  hi.tl  .>t  So.  )  g  ba  Append.!  Ilf. 

3.1.4  fhe  earrgeni'y  spillway  it  an  open  cut  channe. 

in  the  right  aBwtarn-.  There  are  aoae  aaa  1  1  p  i  ne  a  located  in  t  tie  r.ght 
portion  ot  the  control  aection.  Vegetation  la  aparae. 

)  .  1  .  lnat  r  u—e  ut  4(  i  on  There  i  %  no  mit  f  viate  nt  it  ion  <>ii  the  . 

l.l.b  Se  ae  r vn i r  Area  The  reaervoir  alopea  are  gentle  paatureland. 

Ihere  are  no  aigni  of  reaervoir  alope  In  lure  or  ah.trel  mr  eroaion.  Ihe 
inapection  lean,  vat  unable  to  evaluate  reaervoir  aed  i  aent  a  t  i  on .  An  overall 
v.it.  of  the  reaervoir  l  *  provided  at  the  Be  ginning  of  trie  report. 

3.1.7  Davntt  rrai  channel  The  dnvnit  rraa  channel  n  narrow  and 
•halloa.  Irees  line  the  cliannel  I  r«  the  atilling  baain  to  t  tie  road,  ab.n.t 
300  feet  dovnstreaa.  The  area  alopea  are  gentle  and  for  the  soit  part 
treeleaa.  There  are  two  larva  dovnitreaa  of  t  tie  daa  that  Bay  auitain  daaagr 
should  an  eabankaent  failure  occur. 

3*2  Eva luat ion  Overall  the  daa  appeals  in  fair  condition.  The  visual 
inspection  revealed  certain  preventat ive  aaintenance  i teas  which  should  be 
scheduled  as  part  of  an  annual  aaintenance  prograa.  These  are 

a.  The  footpaths  on  the  face  of  the  daa  should  be  reseeded. 

b.  The  eroded  area  at  the  outlet  pipe  and  the  aniaal  burrow*  should  he 
filled  with  coapacted  aaterial  and  reseeded. 

c.  The  wet  areas  along  the  toe  should  be  aonitorrd  for  any  flow.  II  any 
flow  develops,  the  services  of  a  qualified  geotechnical  engineer  should  be 
obtained  to  investigate  the  causes  of  the  flow. 

d.  The  trees,  sapplings  and  shrubs  on  the  daa  should  be  cut  off  at  the 
ground  surface.  Any  tree  with  a  diaaeter  larger  than  3  inches  should  have 
its  root  systea  reaoved  and  the  subsequent  hole  filled  with  coapacted 
aaterial  and  seeded. 

e.  The  pine  trees  in  the  eaergency  spillway  should  be  cut  off  at  the 
ground  surface  to  prevent  collection  of  debris,  thereby  restricting  flow, 
during  periods  of  flow  through  the  eaergency  spillway. 


f.  A  **01*14  be  installed  in  the  reservoir  to  eatend  above  the 

crest  ol  the  dam. 


|.  The  trees  lining  the  downstream  channel  fra  the  dam  to  the  road 
should  be  cut  oil  at  the  ground  surface. 


SECTION  4 


* 


OPERATIONAL  PROCEDURES 

4,3  — r>*  :  Th«  «w>r«*l  storage  pool  elevation  is  500.0,  which  is 

the  crest  of  the  drop-inlet  (principal  spillway).  The  reservoir  provides 
recreation  and  some  flood  control.  Water  passes  automatically  through  the 
*nd  •■er»*ncy  •P‘Hw.y.  as  the  reservoir  rises  above  elevation 

.?  *?d  i04-0>  r««P«c lively.  A  drawdown  gate  located  in  the  reservoir  is 
available  to  dewater  the  reservoir. 

4.2  Maintenance :  There  is  no  maintenance  at  Daley  Dm. 

4.3  Smuai  System:  At  present  time,  there  is  no  warning  system  or 
evacuation  plan  for  Daley  Das. 

Evaluation:  The  dam  does  not  require  an  elaborate  operational  and 
maintenance  procedure.  However,  aaintenance  program  should  be  developed, 
including  doctaentat ion .  An  emergency  operation  and  warning  p  an  should  be 
developed.  It  is  recommended  that  formal  emergency  procedures  be  pre  ared 
and  furnished  to  all  operating  personnel.  This  should  include: 

a.  How  to  operate  the  dam  during  an  emergency. 

b.  Who  to  notify,  including  public  officials,  in  case  evacuation  from 
the  downstream  area  is  necessary. 


i 


SECTION  5 


HYDRAULIC /HYDROLOGIC  DATA 

5.1  iDte*  ign :  The  U.  S.  Department  of  Agriculture,  Soil 
Conservation  Service,  provided  peek  rote  discharge*  fra*  Mill 
watershed*  for  Daley  Das  for  a  25-year  reoccurrence  interval. 

5.2  Mil  rioloj^ic^Secojd  :  None  were  available. 

5.)  Flood  Experience:  The  maximum  flood  at  Daley  Daw  is  unknown. 

5. A  Flood  Potent ial :  The  100-year  flood,  1/2  FMF  and  PHF  were 
developed  and  routed  through  the  reservoir  by  use  of  the  HEC-1DB 
computer  program  (Reference  2,  Appendix  IV)  and  appropriate  unit 
hydrograph,  precipitation  and  storage-outflow  data.  Clark's  Tc  and  R 
coefficients  for  the  local  drainage  area  were  estimated  t ram  basin 
characteristics.  The  rainfall  applied  to  the  developed  unit 
hydrograph  was  obtained  from  the  U.  S.  Weather  Bureau  Publications 
(Reference  )  and  A  of  Appendix  IV). 

5.5  Reservoir  Regulation:  Pertinent  daw  and  reservoir  data  are 
shown  in  ‘fable  1.1. 

Water  passes  autowat ical ly  through  the  principal  and  emergency 
spillways  as  the  reservoir  rises  above  elevation  500.0  and  504. 0, 
respectively. 

The  storage  curve  was  developed  based  on  areas  obtained  from  a 
U.  S.  ecological  Survey  Quadrangle  Hap.  Survey  data  taken  during  the 
inspection  was  correlated  to  the  Purcel Ivi 1 le ,  Virginia  Quadrangle  Hap 
to  help  develop  area-storage  data.  Rating  curves  for  the  non-overflow 
section  and  the  emergency  and  principal  spillways  were  developed  by 
hand  calculations.  In  routing  hydrographs  through  the  reservoir,  it 
was  assumed  that  the  initial  pool  level  was  at  the  principal  spillway 
crest  (elevation  500.0).  Flow  through  the  principal  spillway  was 
neglected. 

5.6  Overtopping  Potential:  The  probable  rise  in  the  reservoir 
and  other  information  on  reservoir  performance  is  shown  in  the 

f ol lowing  table  : 
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If 


Normal 

flow 


1001 

Year 


1/2  PM F 


phf  2/ 


Peak  f low  c . f.s. 

Inf  low 

1 

1780 

4860 

9721 

Outf low 

1 

755 

4118 

9018 

Maximum  elevation 
ft .  ms  1 

500.0 

506.32 

508.85 

509.9 

Non-overflow  section 

(elevation  508.0  ft.  msl) 
Dept  h  of  f low ,  ft . 

0.85 

1.9 

Duration,  hrs. 

- 

- 

2.5 

4.25 

Velocity,  fps  3/ 

- 

- 

4.2 

6.3 

Tailwater  elevation 
f t .  msl 

480.0* 

- 

- 

- 

]J  The  100-Year  Flood  hat  one  chance  in  100  of  occurring  in  any  given  year. 
If  The  PMF  is  an  estimate  of  flood  discharges  that  may  be  expected  fro*  the 
■os t  severe  combination  of  critical  amteorolngic  and  hydrologic  conditions 
that  are  reasonably  possible  in  the  region. 

\l  Critical  Velocity 

5.7  Reservoir  Emptying  Potential:  A  12-inch  slide  gate,  located  at  the 
bottom  of  the  reservoir,  is  capable  of  dewatering  the  reservoir.  With  the 
reservoir  at  normal  pool  (elevation  500.0),  the  pipe  is  capable  of  a 
discharge  flow  of  about  16.2  cfs  and  essentially  dewater  the  reservoir  in 
about  9  days.  This  is  an  equivalent  drawdown  rate  of  2.2  feet  per  day. 

This  is  based  on  the  hydraulic  height  of  the  da*  divided  by  the  time  to 
dewater  the  reservoir. 

5.8  Eva luat ion :  Rased  on  the  sise  (small)  and  haxard  classification 
(significant),  the  recommended  Spillway  Design  Flood  (SDF)  is  the  100-Year 
Flood  to  the  1/2  PMF.  because  of  the  risk  involved,  the  100-Year  Flood  has 
been  selected  as  the  SDF.  The  emergency  spillway  will  pass  25  percent  of 
the  PMF  or  100  percent  of  the  SDF  without  overtopping  the  crest  of  the  dam. 

Conclusions  pertain  to  present  day  conditions.  The  effect  of  future 
development  on  the  hydrology  has  not  been  considered. 
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SECTION  6 


DAM  STABILITY 

6.1  Foundation  and  Abutment*:  There  it  no  detailed  information 
available  on  the  local  geology  or  the  foundation  conditiona.  The  dam 
ia  located  within  the  Blue  Ridge  physiographic  Province  of  Virginia. 

All  drainage  in  the  area  flows  in  Goose  Creek  which  drains  eastward 
inco  the  Potomac  River.  The  area  ia  underlain  by  the 

Cambr ian-Precambr ian  Catoctin  Formation.  Locally  the  Catoctin 
consists  of  basic  lava  flows,  schists  and  gneiss,  arkose,  conglomerate 
and  phyllite.  As  noted  in  the  visual  inspection,  the  downstream  area 
is  wet.  According  to  the  design  drawings,  the  dam  is  keyed  into  the 
foundation  by  a  core  trench  and  has  a  toe  drain.  It  is  unknown  if 
there  are  any  foundations  drains.  There  are  no  foundation  drain 
outlets.  The  predominate  foundation  materials  are  relatively 
pervious,  stable,  fine  grained  soils. 

6.2  Embankment : 

6.2.1  Materials :  Embankment  materials  are  high  plastic  silty 
clays  (CL)  with  some  fine  sand. 

6.2.2  Stabi litv :  There  are  no  available  stability  calculations. 
The  dam  is  29.4  feet  high  and  the  crest  measures  17  feet  wide.  The 
upstream  slope  measures  3. OH: IV  and  the  downstream  slope  measures 
2.5H:1V.  The  design  drawing  shows  a  crest  width  of  14  feet  and  both 
slopes  to  be  2.5H:1V.  The  dam  is  subject  to  sudden  drawdown  because 
of  the  approximate  reservoir  drawdown  rate  of  2.2  feet  per  day  which 
exceeds  the  critical  rate  of  0.5  feet  per  day  for  earth  dams.  The 
existing  pool  is  at  normal  pool  elevation.  It  is  unknown  if  the  dam 
has  experienced  the  maximum  control  storage  pool  which  is  at  the 
elevation  of  the  eamrgency  spillway  (4.5  feet  above  normal  pool). 

According  to  the  guidelines  presented  in  Design  of  Small  Dams, 

U.S.  Department  of  the  Interior.  Bureau  of  Reclamation  for  small 
homogenous  dams,  with  a  stable  foundation,  subjected  to  a  sudden 
drawdown  and  composed  of  low  plastic  fines  (CL,  ML),  the  recommended 
alopes  are  3.5H:1V  upstream  and  2.5H:1V  downstream.  The  recommended 
width  is  16  feet.  Based  on  these  guidelines,  the  dam  has  an  adequate 
width  and  downstream  slope,  but  an  inadequate  upstream  slope.  This 
inadequacy  is  exemplified  by  the  upstream  slope  failure  discussed  in 
Section  3.1.2. 

6.2.3  Seismic  Stability:  The  dam  is  located  in  Seismic  Zone  2. 
Therefore,  according  to  the  Recommended  Guidelines  for  Safety 
Inspection  of  Dams,  the  dam  is  considered  to  have  no  hazard  from 
earthquakes  provided  static  stability  conditiona  are  satisfactory  and 
conventional  safety  margins  exist. 

6.3  Eva luat ion :  There  is  insufficient  information  to  adequately 
evaluate  the  stability.  The  visual  inspection  revealed  an  upstream 
slope  failure.  Also,  based  on  Bureau  of  Reclamation  guidelines,  the 
dam  was  designed  with  an  inadequate  upstream  slope.  It  is  recommended 
that  the  services  of  a  qualified  geotechnical  engineering  firm  be 
engaged  to  perform  a  stability  check  of  the  dam. 
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SECTION  7 


ASSESSMENT /REMEDIAL  MEASURES 

7.1  Du  Assessment :  The  available  engineering  data  ia 
insufficient  to  evaluate  the  foundation  conditions  and  the  embankment 
stability.  There  is  no  suintenance  operations  program  or  emergency 
operations  and  warning  plan. 

Based  on  criteria  established  by  the  Department  of  the  Army, 

Office  of  the  Chief  of  Engineers  (OCE),  the  Spillway  Design  Flood 
(SDF)  is  the  100-Year  Flood.  The  spillway  will  pass  23  percent  of  the 
PMF  or  100  percent  of  the  SDF  without  overtopping  the  crest  of  the 
dam.  The  spillways  are  adjudged  as  adequate. 

The  visual  inspection  revealed  an  upstream  slope  failure.  Also, 
based  on  U.  S.  Department  of  the  Interior,  Bureau  of  Reclamation 
guidelines  the  upstream  slope  is  inadequate.  Therefore,  the  dam  is 
assessed  as  unsafe,  non-emergency. 

The  "unsafe,  non-emergency"  c lassi f icat ion  applied  to  a  dam  with  a 
structural  deficiency  is  not  meant  to  connote  that  the  dam  is  in 
danger  of  imminent  failure.  It  does  mean,  however,  that  based  on  an 
initial  acreening  and  preliminary  calculations  there  appears  to  be  a 
serious  deficiency  in  the  stability  of  the  upstream  slope.  This  could 
lead  to  failure  of  the  dam  significantly  increasing  the  hazard  to  life 
downstream  from  the  dam. 

7.2  Recommended  Remedial  Measure:  It  is  recommended  that  within 
2  months  from  the  date  of  notification  to  the  Governor  of  the 
Commonwealth  of  Virginia,  the  owners  engage  the  services  of  a 
qualified  geotechnical  engineering  firm  to  perform  a  stability 
analysis  on  the  dam  and  recommend  methods  of  eliminating  the  danger 
imposed  by  the  project. 

Within  6  months  of  the  notification  of  the  Governor,  the 
geotechnical  engineer's  report  should  be  completed  and  the  owners 
should  have  an  agreement  with  the  Commonwealth  of  Virginia  for  a 
reasonable  time  frame  in  which  all  recommendations  should  be 
implemented.  In  the  interim,  a  detailed  emergency  operations  plan  and 
warning  system  should  be  promptly  developed.  The  warning  system 
should  outline  how  to  operate  the  dam  in  an  emergency  and  who  to 
notify,  including  public  officials,  in  case  an  evacuation  from  the 
downstream  area  is  necessary.  Also,  during  periods  of  unusually  heavy 
precepitation,  around-the-dock  surveillance  should  be  provided. 

It  is  recommended  that  a  regular  maintenance  operations  program 
and  inspection  program  be  instituted  with  provisions  for  accurate 
records  of  all  maintenance  and  inspections  performed.  Also,  the 
inspection  revealed  the  following  maintenance  items  that  should  be 
accomplished  as  part  of  the  regular  maintenance  program  within  the 
next  12  months: 
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a.  *  The  footpaths  on  the  face  of  the  dan  should  be  reseeded 


b.  The  eroded  area  at  the  outlet  pipe  and  the  aninal  burrows 
should  be  filled  with  compacted  material  and  reseeded. 

c.  The  wet  areas  along  the  toe  should  be  monitored  for  any  flow. 
If  any  flow  develops,  the  services  of  a  qualified  geotechnical 
engineer  should  be  obtained  to  investigate  the  causes  of  the  flow. 

d.  The  trees,  sapplings  and  shrubs  on  the  dam  should  be  cut  off 
at  the  ground  surface.  Any  tree  with  a  diameter  larger  than  3  inches 
should  have  its  root  system  removed  and  the  subsequent  hole  filled 
with  compacted  material  and  seeded. 

e.  The  pine  trees  in  the  emergency  spillway  should  be  removed. 

f.  A  staffgage  should  be  installed  in  the  reservoir  to  extend 
above  the  crest  of  the  dam. 

g.  The  trees  lining  the  downstream  channel  from  the  dam  to  the 
road  should  be  cut  off  at  the  ground  surface  to  prevent  collection  of 
debris  and  restricting  flow  during  periods  of  flooding. 
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APPENDIX  I 


MAPS  AND  DRAWINGS 
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APPENDIX  II 
PHOTOGRAPHS 
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PHOTO  *3  SLOUGHING/EROSION 
ON  UPSTREAM  FACE 


PHOTO *5  DOWNSTREAM  FACE 


PHOTO  *6  ANIMAL  BURROW  ON 
DOWNSTREAM  FACE 
( ONE  OF  SEVERAL) 
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PHOTO  8  RESERVOIR  DRAIN 
OPERATOR 
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APPENDIX  III 


FIELD  OBSERVATIONS 
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